Anahtar kelimeler: Başparmak hipoplazisi, el fonksiyonu, el terapisi
Thumb hypoplasia and radial dysplasia among children are the conditions most frequently referred to hand therapy. There are various forms of thumb hypoplasia, which occur most commonly as part of radial deficiency. The underdeveloped thumb has been classified into five types to guide treatment recommendations (Table 1) (1) . Type II deficiency is characterized by thumb-index web space narrowing, absence of the thenar muscles and instability of the metacarpophalengeal joint of the thumb. Type III hypoplasia includes the intrinsic anomalies associated with a type II deformity, and additional skeletal and extrinsic musculotendinous abnormalities. Many descriptions have been made about the congenital absence of thenar muscles, thumb intrinsic and extrinsic muscles and their management and rehabilitation (2) (3) (4) . Since then, no cases with congenital absence of bilateral extensor pollicis longus (EPL) and extensor pollicis brevis (EPB) and its management and rehabilitation of the thumb function have been reported.
Achieving optimal upper limb function is of priority in the treatment of children with congenital hand anomalies (5) . The thumb plays a key component in hand function. This case reports the restoration of thumb extensor function with a detailed physiotherapy program in a child with bilateral congenital EPL and EPB absences.
CAsE REpORT
Our patient was a 5 year-old girl and only child of the family. Abnormal motion pattern and position of the thumb, and dropped thumb, were noticed by the family when she was 3 years old ( Figure 1 ). Clinical evaluation by the orthopeadic surgeon detected bilateral absence of thumb interphalangeal (IP) and carpometacarpal (CMC) extension and this finding was supported by the magnetic resonance imaging. Certain upper extremity anomalies are isolated cases not related to other musculoskeletal problems, whereas others are associated with systemic conditions (6) . One of the most common anomalies associated with systemic conditions is hypoplastic thumb (7) . To eliminate systemic problems, genetic and renal defects, chromosomal analysis and renal ultrasound imaging were performed. Chromosomal analysis resulted in a 46-XX genotype, and renal ultrasound imaging was unremarkable.
The girl underwent transfer of lateral extensor indicis proprius to extensor pollicis longus tendon and immobilization for 6 weeks wearing a forearm cast with 20° wrist extension and thumb in full extension and abduction (8) . After removal of the conventional forearm cast and Kirschner wires, rehabilitation program was initiated. With early dynamic motion protocol wearing a forearm splint with limited but progressively increased active flexion of the IP joint was combined with passive extension through a wire-rubber band system. The rubber band system was connected to a ermoplastic splint that had 20° wrist extension, full thumb extension and abduction (Figure 2) . The splint was removed by the hand therapist to enable active and assisted flexion and active full extension of thumb IP joint in rehabilitation sessions. By removal of the splint, therapeutic ultrasound was applied to facilitate healing of the tendon and connective tissue during the rehabilitation sessions 5 days of the week for 2 weeks. Between 5 th and 8 th weeks, the protocol consisted of assisted active flexion and extension, movement against increased resistance and passive motion of the joints that have not reached full range of motion after removal of the splint. After 8 weeks, occupational task with increased stress loading and the challenging daily activities for the hand were added to the program through the 12. Standardized follow-up evaluations were performed at 6 th , 8 th and 12 th weeks after surgery. Active ROM of the thumb MCP and IP joints were measured with a goniometer. Grip strengths were measured with a computer-based Jamar dynamometer. Pinch grip was measured with an electronic pinchmeter. Hand dexterity was determined by 9-Hole Peg Test (9HPT) (9) .
Assessment of thumb IP and MCP range of motion was performed preoperatively and at postoperative 6 th , 8 th and 12 th weeks. Although there was no active flexion and extension in MCP and IP joints preoperatively, an improvement was seen in extention of both MCP and IP joints in post-operative assessments (Table 2 ).
The 9 HPT performance improved in both hands in the post-operative assessments with a significant difference in the last assessment (Table 3) .
Gross grasping and pinching strength results are shown in Figure 3 . It is seen that gross grasping strength of both hands increased briefly with treatment. Pinch strengths also improved by the time with a dramatic rise especially in lateral and triple pinchs in both hands.
DısCussıOn
Congenital anomalies like thumb hypoplasia and radial dysplasia among children are the conditions frequently referred to hand therapy. The challenge of evaluating the function of children with congenital hand anomalies is to provide a detailed assessment about musculoskeletal composition of the child that has an impact on hand function. This is necessary for planning and success of the surgery and implementing effective physiotherapy programs.
Children with such conditions require extensive functional assessments for the success of surgical procedure and rehabilitation program. The thumb plays a key role in hand functions. Already in utero and thus before being able to grasp objects voluntarily, infants use the thumb sucking for spontaneous movements (10, 11) . In addition, thumb sucking in utero or for spontaneous movements at birth are good predictors of future handedness and hand RıGhT lEFT functions (12, 13) . Verdan reports that hand functions reduced by % 40 if the thumb is not present (14) . Its rotation in an opposing position against the remaining digits in the hand is a necessary component of almost all gross and fine grasps of the hand in daily activities (15) . Although thenar muscles produce the opposition of the thumb, EPL helps this motion by extending second phalanx and cause retroposition of metacarpals. By extending MCP joint when the IP joint is flexed, the EPB plays an important role in the precision grip and pinch. Especially the function of the thumb and index finger in grasping the cylindrical objects are very important (16) . Restorative surgery supported with a well-structured physiotherapy program improved the range of flexion and extension motions of the thumb within 12 weeks. Increase in the strength of that gained range of motion brought out more powerful hand grip and pinch. Acquisitions through such a short period are important for the child's future life.
RıGhT lEFT
Using hand and thumb in daily activities by grip and pinching makes humans different from the other animals. Inability to use the hand in daily activities because of the congenital anomalies and orthopedic impairments cause disability in the chronic stages. Ing and Tewey estimated that the percentage of the children with disability ranges from 2.6 % in children 0-3 years of age up to 12.4 % in children 15-17 years of age (17) . Expectations about functional status of the children with congenital anomalies change through maturation. Thus, the decision for surgery should be made when the child is at a younger age, before school age and prior to developing interests and skills.
Restoration of the thumb extension should be performed urgently, just like in this case with bilateral absence of thumb extensors. By this way, functional status improved and disability level reduced in the early stages of this child's life.
